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PROBLEM OF IMMUNOLOGICAL SPECIFICITY

Meditsingkiy Rabotnik, Vol 18, No 43 Prof V. Gostev
Mogeow, 2 May 55

Immunity is commonly defined as insusceptibility to infectious disease, Im-
munity can be natural, i.e., innate, or acquired during the 1irfe of the organism
in question. Acquired immunity is distinguished by & fine degree of specificity

cally interact with only one substance, i.e., the antigen that hag brought about

Not only microorganisms and the products of microorganisms function as anti-
of specific antibodies takes place whenever any protein of
any type is introduced into the organism of a warm-blooded animsl. Consequently,
the phenomena of Specific irmunity are not restricted to the field of microbiolosy
alone. Imnunity has a general biological significance. On the basis of I. I.
Mechnikov's teaching, we understand specific immunity as the reaction of warm-
blooded animals to any foreign protein Possessing a different biological speci-

The basis of all manifestations of life is formed by the proteins, with the
aid of which metabolism takes place and forms a link between the organism and the
surrounding natural environment. The most characteristic trait of rroteins is
their species specificity. The properties of the proteins of every living be-
ing are unique and cannot be duplicated in a single instance among the multitude
of proteins of other species.

with proteins Possessing a different specles specificity. This takes place in
connection with the consumption of Toreign proteins as food or in the processes
of parasitism and symbiogis. The interference of the foreign protein with the
vital activity of the organism is not a matter of indifference by far to this or-
ganlsm: it may interfere in a severe manner with the normal course of itg vital
Processes and change its specificity. The more active the manifestations of life,
the more pronounced is the directing role of the indigenous specific proteins in
the metabolism and the more harmful are the effects of for?ign Proteins.

The biological role of species specific proteins has been demonstrated in a
rarticularly clear manner in work done by Soviet sclentists., Inp investigations
carried out originally at N.F. Gamaleya's laboratory (N.T. Gracheva) and later
in greater :leinil by vorkers at V.7, Timakov's laboratory (D.G. Kudlay, N.S.

tion have been studied. If Baccilli coli are Brown on a starvation medium which
vonteins as the sole source of organic and nitrogen nutrition the proteins of
. bacteria of another species, for instance of baccilli of paratyphoid B, the B.
. coli, acquire the basic properties of paratyphold baccilii. Thus, under the effect
of the protein of another species irreversible hereditarily fixed changes of the
species characteristicg of the microorganism take place.

The work mentioned clearly indicates that the interference of a foreign prc.
tein may be of decisive importance in determining the species to which the organ-
ism belongs.
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The fact that the interference of a foreign protein cannot be indifferent
in nature has been clearly shown in work carried out at 5. Ye. Bresler's labo-
rabary. It has been shown there that proteolytic enzymes which are capable of

ity of the protein molecules, which has disappeared after enzymatie scission.
If a mixture of protelns of different specificities is used in the experiment,
their enzymatic resynthesis does not take place. The least admixture of protein
products of extraneous origin makes entirely impossible the restoration of the
Proteins of the initial species.

The facts which have been cited make possille a deeper understandin;; of
the general blological significance of immunity. In the 1i-ht of these facts

foreign proteins which interfere with the regular course of the vital processes
of this organism. In the body of warm-blooded animals a specific Imunity is
established because of the participation of specifie, protectively acting anti-
bodies in the Processes on which immunity depends. The biolegical specificity
of proteins shows distinctions not only with respect to species differences.

the immunolosgical specificity is expressed in the existence of group and type
distinctions between proteins derived from the same species. The interspecies
@ifferentiation of the characteristics of biological specificity is of outstand-
ing importance.

From the standpoint of heredity and continuation of & species, it is im-~ |
portant that the merging sametes should be similay or very close to each other
as far as their species characteristics are concerned. At the same time, in
order that the progeny be capable of life, the mitually fertilizing cells should |
not be identical in character. The internal differentiation of a species into
groups, types, and individuals is for that reason a biological necessity. The
more differentiated the Species is within itself, the higher its vitality and
the more favorable are the chances of its development.

The discovery that there is group and type specificity within the species
in all 1iving beings beginning with human beings and ending with bacteria has
been of great importance for medicine. Identification of the causative factors
of diseases such as dysentery, croupous pneunmonia, meningitis, etc., from the
standpoint of zroup characteristics makes the specific diagnosis of these
diseases more precise and determines the nature of the therapeutic interference
which is necessary. Classification of human beings with respect to groups and ;
types makes certain that the right kind of blood is used in transfusions. The : 3]
problem of individual specificity is a very real and essential one for cohtemyo- :
rary surgery. The transplantation of complete or.ans and tissues used as 8 re-

that are transplanted carry out to a full extent the functions of the original
organs and tissues. The sur;;ical technique of such operations has been developed
in all essential respects (A.A. Vishnevskiy et el., N.P, Sinitsyn, ana others.)

However, an orzan which has been transplanted to an animal of the same spe-
cles maybe assimilated and function normally only for a period of several days.
After this a phenomenon of incompatibility develops in it, which brings about a
decay of the organ introduced from the outside and the death of the organism into
which it has been transplanted. The incompatibility is determined by differences
in individual specificity between the proteins of the donor and those of the re-
cipient. Thus, the transplantation or organs and tissues is not Primarily a
surgical but an immunological problem.
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The species, group, and individw.i specificity is the same as far as all E
proteins of a definite organism are concerned. P

However, the organism is composed of a great number of proteins which ful-
fill different biological functions and have different chemical constitutions,
Under the circumstances every individual protein exhibits, in addition to the
species and group specificity which is common to all proteins of the organism,
its own organic or functional specificity. The merging of species specificity
and organic specificity within the protein molecule reflects *he essential unity
of the properties of uniqueness and differentiation within the organism. The
existence of an organic or functional specificity was first discovered by I. I.
Mechnikov, who has shown that after immunization of animals with the cells of
definite tissues of another species, antibodies are formed which react specif-
ically with these cells. These antibodies have beer named Mechnikov's cytotox-
ins.

Organospecific sera have been utilized for the therapy of various patholog-
ical conditions. I.I. Mechinokov and G.D. Belonovskiy treated anemia with small
doses of hemotoxins. A.M. Bezredka and after him A.A, Bogomolets reinforced the
protective function of body cells by administering leukotoxic serum. In G.P.

- Sgkharov's laboratory, pancreotoxic serum was successfully used for the therapy
of diabetes. V.X. Khoroshko and other investigators used the neurotoxic serum
for the therapy of schizophrenia.

Many experimental and clinical data indicate that it is possible to regulate -
purposefully the vital functions of the organism by applying immunological methods.
However, these methods have not been widely applied in clinical practice and have :
not passed beyond the experimental stage because the organic specificity of anti- ;
sera was alwvays found to be merely relative in scope. The antibodies against def-
inite tissues also interacted with the cells of other organs and tissues, al- !
though to a smaller extent. This is explained by the fact that the protein mole- ;
cule has both orpanic specificity, which is characteristic for this protein only, i
and species or group specificity, which is common to all proteins of the organism
from which 1t has been derived..

As & result of the immunization on an animal with one protein, not one but
several antibodies of different specificities originate. The antiserum which is .
obtained is polyspecific rather than monospecific. It is necessary to remove !
from the antiserum the antibodies active against the general specles antigen,
thus leaving in it only organospecific antibodies. Then the monospecific serum
which has been obtained will act only on a certain tissue of the orgenism with-
out exerting any effect on other tissues.

The clinical application of monospecific cytotoxic sera is especially prom-
ising in cancer. The cancer tissue has the same species, group, and type spezi-
ficity as all other tissues of the organism. In addition to that, it has a spe-
cial cancer specificity. On immunization of animals with a human tumor, both anti-
huwan antibodies and specific anticancer antibodies appear in the blood cof tue
animal. The polyspecific antiserum which has been obtained in this manner reacts
not only with cancer tissues, but also with normal tissues to almost the same
degree.

In work carried out at our laboratory, A. K. Saakov succeeded in removing
the general species antibodies with the result that a monospecific anticancer
serum was obtained. Protein derived from normal human tissue was adsorbed on
insoluble particles of dermatol. The normal dermstol antigen obtained in this
manner exerts a specific effect in removing from the anticancer serum the gen-
eral species antibodies, leaving behind only the cancer antibodies. The mono-
specific anticancer serum thus cbtained is effective as a specific reagent for
cancer protein. Using the same method, one may obtain monospecific sera ective
with respect to the most diverse tissues.
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Using the monospecific anticancer serum, A, K. Saakov demonstrated that
tumors of different dccalization (eancer of the stomach, cancer of the uterus,
cancer of the lung) have the same cancer Specificity. It has also been estab-
lished in this work that not a11 proteins contained in the tumor are cancer pro-

teins. One may isolate a definite protein fraction which reacts with antiserum

the development of metastases after removal of the tumor by surgicael means. v.

inhibiting the cell division within the cancer tumor that has been grafted on
mice, Thege results have been fully confirmed in work by 8. V. Sukhorukikh, who
used another method in work carried out at I. ¥, Mayskiy's laboratory.

The coexistence in a single protein molecule of species specificity and
functional specificity has also been established as far as bacterial proteins
are concerned. This fact is of importance in the production of bacterial vac-
cines, The organism of a bacterium is very complex. Tt Possesses manifold
vital functions which are carried out by different proteins; however, all pro-
teins of the bacterial cell have the sape species and Jroup specificities and
bring about the formation of general sgpecies antibcdies on immunization.

In view of the fact that the proteins of bacteria differ among themselves
as far as their functional specificity is concerned, the antibodies active
against these Proteins will not be the sanme.

The Property of bringing about immunity in animals and human beings is not
by far an inherent characteristic of all bacterial Proteins: only some of them .
have this broperty. For that reason, not every antibody the action of which is
directed against the species specificity of a microorganism will be active imm:-
nogenically,

The corpuscular vaccine has cutlived its usefulness because of its imper-
fection. It consists of extremely diverse proteins, which are not of equal value
in their immunogenicity. The chemical vaccine is replacing it. The chemical
vaccine consists of bacterial proteins which have the broperty of immunogenicity

. and are devoid of an admixture of ballast broteins, although the ballast proteins
have the general specieg specificity of the microorganism, Mechnikov hag taught
us to understand immunity as a general biological phenomenon. Soviet 1mmunology
is developing in accordance with this bercept, as shown by the work of a number
of scientific groups. The multiplicity of the possibilities for the utilization
of the phenomena of immunity in clinical practice can be properly evaluated only

from the seneral biological standpoint.
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